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ABSTRACT 
 
 
 
 
The objective of this project is to create a battery charger with alphanumerical 
LCD module monitoring, display the values of voltage during charging, and can charge 
most common rechargeable battery types. The design is separated into three basic parts, 
charging circuit, controller circuit and LCD monitoring screen. This charger is able to 
charge up to 8 batteries of AAA size at one time, able to protect the battery from 
overcharge and can present the voltage value. Using PIC16F876A as a brain of the 
system, all the processes are managed by the controller including the data that display on 
the LCD screen. User gives instruction to the controller by just pushing the push button 
near the controller, and view the LCD screen for menu option. Even with limited 
projected words that can be display on the LCD, this charger still has an interesting 
output that can be represented to user. Some of it are time counter and automatically 
stop the charging process before battery is overcharge. 
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ABSTRAK 
 
 
 
 
 Projek ini bertujuan untuk menghasilkan satu alat pengecas bateri yang 
mempunyai paparan menggunakan LCD serta mampu untuk memaparkan nilai voltan 
semasa proses mengecas dijalankan. Alat pengecas ini juga mampu mengecas pelbagai 
jenis bateri.  Projek ini dibahagikan kepada tiga bahagian, litar pengecas, Litar pengawal 
dan litar paparan LCD. Alat pengesas bateri yang dibina juga mampu mengecas bateri 
AAA  sehinga 8 biji secara serentak dan pada masa  yang sama dapat mengawal dari 
berlakunya pengecasan berlebihan serta memaparkan nilai voltan semasa mengecas. 
PIC16F876A digunakan sebagai otak sistem yang mengatur serta mengawal keseluruhan 
proses termasuk apa yang dipaparkan di paparan LCD. Pengguna hanya perlu menekan 
butang suis yang berada berhampiran litar pengawal dengan berpandukan arahan pada 
paparan LCD untuk menggunakan alat pengecas ini. Walaupun jumlah perkataan yang 
dipaparkan adalah terhad, alat pengecas ini mampu menarik perhatian melalui mesej 
yang dipaparkan di skrin paparan LCD.  
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1  Overview 
 
 
As the obliteration of fossil fuels and controlling emissions become growing 
concerns, batteries have taken placed of one the main energy sources available in 
developing countries. As the number of portable and mobile devices that use batteries 
increases, all small gadget like phones, digital assistants, laptops, MP3 players, digital 
cameras, and GPS units is need to be charged using different adaptors specific to each 
device. In future, the system could be used to charge any of these just by sitting devices 
with a small built-in pickup onto the charger.  
 
Nowadays, many chargers have been created for restoring power to electrical 
battery and the new charger is developed to deflect any weaknesses before. With adding 
more features, this charger has ability to control the process occur and display the output 
using LCD screen. Furthermore, this charger circuit consists of three basic parts, 
charging and discharging circuit, controller circuit and monitoring screen. With ability to 
charge AAA battery (1.2V), this charger able to charge 8 batteries at once time. The 
charger is also automatically control by a PIC16F876A that act as a brain of the system 
and work continuously too analysis data for display it on the LCD screen.  
     2
1.2  Objective 
 
 
The main objective for this project is 
i. To develop battery charging circuit for charging battery. 
ii. To determine the battery voltage during the charging process. 
iii. Understand the concept of Charging and discharging process. 
 
The important part of this project is to develop charger circuit control by PIC. As a 
brain of the system PIC need to be program then connect to the LCD monitor as the 
output. 
 
 
 
 
1.3  Scope of Project 
 
 
The scope of the project is developing battery charger that displays battery 
voltage during process of charging using the LCD monitoring. The charger also used 
PIC 16F876A as controller that control the whole operation of the circuit. 
 
 
 
 
1.4  Problem Statement 
 
  
The commercial battery chargers do not display the battery voltage during the 
charging process, and result overcharge, shorten life time of battery and unknown value 
of voltage charged into the battery cell. Hopefully, this battery charger will overcome 
the problem by display the voltage, time done and automatically stop before battery is 
overcharge.   
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1.5  Thesis Organization 
 
 
Including this chapter, it consists of 5 chapters altogether. Chapter 1 is contained 
full description of the project, chapter 2 is article review, chapter 3 consists of the 
project methodology, mostly about the project flow and how it’s organized. Chapter 4 
presents the expected result, while the conclusions are presented in Chapter 5. 
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CHAPTER 2 
 
 
 
 
 
LITERATURE REVIEW 
 
 
 
 
2.1  Introduction 
 
 
 This thesis involved the design and research regarding on battery charger with 
alphanumeric LCD module monitoring. In this chapter, the researcher reviews article 
and past research about the component and device used to make this project a reality. 
The circuit such as charging, controller and display circuit had being identified to 
support in the design of generating set for study.  
 
 
 
 
 
2.2  General definitions of charger circuit 
 
 
A battery charger is a device used to put energy into a secondary cell or 
(rechargeable) battery by forcing an electric current through it. The charge current 
depends upon the technology and capacity of the battery being charged. Charger works 
by connecting a constant DC power source to the battery being charged. The simple 
charger does not alter its output based on time or the charge on the battery. Typically, a 
simple charger takes longer to charge a battery to prevent severe over-charging. Even so, 
a battery left in a simple charger for too long will be weakened or destroyed due to over-
charging. These chargers can supply either a constant voltage or a constant current to the 
battery.[1]
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2.2.1  Types of Charger 
 
 
2.2.2 Timer base  
 
 
The output of a timer charger is terminated after a pre-determined time. Often a 
timer charger and set of batteries could be bought as a bundle and the charger time was 
set to suit those batteries. If batteries of lower capacity were charged then they would be 
overcharged, and if batteries of higher capacity were charged they would be only partly 
charged. With the trend for battery technology to increase capacity year on year, an old 
timer charger would only partly charge the newer batteries. Timer based chargers also 
had the drawback that charging batteries that were not fully discharged, even if those 
batteries were of the correct capacity for the particular timed charger, would result in 
over-charging.[2] 
 
 
 
 
2.2.3 Intelligent 
 
 
Output current depends upon the battery's state. An intelligent charger may 
monitor the battery's voltage, temperature or time under charge to determine the 
optimum charge current at that instant. Charging is terminated when a combination of 
the voltage, temperature and/or time indicates that the battery is fully charged. A typical 
intelligent charger fast-charges a battery up to about 85% of its maximum capacity in 
less than an hour, then switches to trickle charging, which takes several hours to top off 
the battery to its full capacity.[2] 
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2.2.4  Fast  
 
 
Fast chargers make use of control circuitry in the batteries being charged to 
rapidly charge the batteries without damaging the cells' elements. Most such chargers 
have a cooling fan to help keep the temperature of the cells under control. Most are also 
capable of acting as a standard overnight charger if used with standard NiMH cells that 
do not have the special control circuitry. Some fast chargers, such as those made by 
Energizer, can fast-charge any NiMH battery even if it does not have the control circuit. 
[2] 
 
 
 
 
2.2.5 Inductive 
 
 
 Inductive battery chargers use electromagnetic induction to charge batteries. A 
charging station sends electromagnetic energy through inductive coupling to an 
electrical device, which stores the energy in the batteries. This is achieved without the 
need for metal contacts between the charger and the battery. It is commonly used in 
electric toothbrushes and other devices used in bathrooms. Because there are no open 
electrical contacts, there is no risk of electrocution. [2]  
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2.2.6 Battery Specification 
 
 
 
 
Figure 2.2.6:  NiCd Rechargeable Battery. 
 
The nickel-cadmium battery is a type of rechargeable battery using nickel oxide 
hydroxide and metallic cadmium as electrodes. The abbreviation NiCad is a registered 
trademark of SAFT Corporation and should not be used to refer generically to nickel-
cadmium batteries, although this brand-name is commonly used to describe all nickel-
cadmium batteries. On the other hand, the abbreviation NiCd is derived from the 
chemical symbols of nickel (Ni) and cadmium (Cd), though it is not to be confused with 
a chemical formula. There are two types of NiCd batteries: sealed and vented.  
 
Sealed NiCd cells may be used individually, or assembled into battery packs 
containing two or more cells. Small NiCd dry cells are used for portable electronics and 
toys, often using cells manufactured in the same sizes as primary cells. When NiCds are 
substituted for primary cells, the lower terminal voltage and smaller amperehour 
capacity may reduce performance as compared to primary cells. With a relatively low 
internal resistance, a NiCd battery can supply high surge currents.  
 
One of the Nickel-Cadmium's biggest disadvantages was that the battery 
exhibited a very marked negative temperature coefficient. This meant that as the cell 
temperature rose, the internal resistance fell. This could pose considerable charging 
problems particularly with the relatively simple charging systems employed for lead-
acid type batteries. [3] 
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2.2.7 Nickel Cadmium (NiCd) Specification 
 
 
Table 2.2.7: Nickel Cadmium (NiCd) Battery Specification. 
 
Energy/weight 40–60 Wh/kg 
Energy/size 50–150 Wh/L 
Power/weight 150W/kg 
Charge/discharge efficiency 70%–90% 
Self-discharge rate 10%/month 
Cycle durability 2000 cycles 
Nominal Cell Voltage 1.24 V 
 
 
 
 
 
2.3 PIC Controller Circuit 
 
 
 
 
Figure 2.3: Microcontroller. 
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PIC is a family of Harvard architecture microcontrollers made by Microchip 
Technology, derived from the PIC1650 originally developed by General Instrument's 
Microelectronics Division [4].PICs are popular with developers due to their low cost, 
wide availability, large user base, extensive collection of application notes, availability 
of low cost or free development tools, and serial programming (and re-programming 
with flash memory) capability[ 5]. 
 
 
 
 
2.3.1  Origins 
 
 
1) The original PIC was built to be used with GI's new 16-bit CPU, the 
CP1600.While generally a good CPU, the CP1600 had poor I/O performance, 
and the 8-bit PIC was developed in 1975 to improve performance of the overall 
system by offloading I/O tasks from the CPU. 
2) The PIC used simple microcode stored in ROM to perform its tasks, and 
although the term wasn't used at the time, it is a RISC design that runs one 
instruction per cycle (4 oscillator cycles). 
3) In 1985 General Instruments spun off their microelectronics division, and the 
new ownership cancelled almost everything — which by this time was mostly 
out-of-date. The PIC, however, was upgraded with EPROM to produce a 
programmable channel controller, and today a huge variety of PICs are available 
with various on-board peripherals (serial communication modules, UARTs, 
motor control kernels, etc.) and program memory from 512 words to 32k words 
and more[ 7]. 
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2.3.2  PIC Memory organization 
 
 
A PIC Microcontroller chip combines the function of m icroprocessor, ROM 
program memory, some RAM memory and input-output interface in one single package 
which is economical and easy to use . The PIC – Logicator system is designed to be used 
to program a range of 8,18, 28 pin reprogrammable PIC microcontroller which provide a 
variety of input –output, digital input and analogue input options to suit students project 
uses [7 ]. 
Reprogrammable “FLASH Memory” chips have been selected as the most 
economical for student use. If a student needs to amend to control system as the project 
is evaluated and developed, the chip can simply be taken out of the product and 
reprogrammed with an edited version of the floe sheet . The PIC devices generally 
feature is sleep mode (power saving), watchdog timer and various crystal or RC 
oscillator configuration, or an external clock.[7] 
 
 
 
 
2.3.3  PIC development support 
 
 
Within a series, there are still many device variants depending on what hardware 
resources the chip features [6]. 
• general purpose i/o pins 
• internal clock oscillators 
• 8/16 Bit Timers with Internal EEPROM Memory 
• Synchronous/Asynchronous Serial Interface USART 
• MSSP Peripheral for I²C and SPI Communications 
• Capture/Compare and PWM modules 
• Analog-to-digital converters 
• USB, Ethernet, CAN interfacing support and external memory interface. 
• Integrated analog RF front ends (PIC16F876A) 
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2.3.4  PIC Simulator IDE 
 
 
 
 
Figure 2.3.4: PIC Simulator IDE Software Window. 
 
PIC Simulator IDE is powerful application that supplies PIC developers with 
user-friendly graphical development environment for Windows with integrated 
simulator (emulator), Basic compiler, assembler, disassembler and debugger. [11 ] 
 
 
 
 
2.3.5 PIC Simulator IDE main features 
 
 
• Main simulation interface showing internal microcontroller architecture. 
•  FLASH program memory editor, EEPROM data memory editor, hardware stack 
viewer 
• Microcontroller pinout interface for simulation of digital I/O and analog inputs. 
• Variable simulation rate, simulation statistics. 
• Breakpoints manager for code debugging with breakpoints support. PIC 
assembler, interactive assembler editor for beginners, PIC disassembler. 
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• Powerful PIC Basic compiler with smart Basic source editor. 
• PIC Basic compiler features: three basic data types (1-bit, 1-byte, 2-byte), 
optional 4-byte (32-bit) data type with 32-bit arithmetics, arrays, all standard PIC 
Basic language elements, optional support for structured language, high level 
language support for using internal EEPROM memory.[11] 
 
 
 
 
2.4  Monitoring Circuit 
 
 
2.4.1  LCD modules 
 
 
 
Figure 2.4.1: 16 x 2 Alphanumeric LCD Module Features 
 
A liquid crystal display (LCD) is an electro-optical amplitude modulator 
realized as a thin, flat display device made up of any number of color or monochrome 
pixels arrayed in front of a light source or reflector. It is often utilized in battery-
powered electronic devices because it uses very small amounts of electric power.[6] 
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2.4.2 16 x 2 Alphanumeric LCD Module Features 
• Intelligent, with built-in Hitachi HD44780 compatible LCD controller and RAM 
providing simple interfacing  
• 61 x 15.8 mm viewing area  
• 5 x 7 dot matrix format for 2.96 x 5.56 mm characters, plus cursor line  
• Can display 224 different symbols  
• Low power consumption (1 mA typical)  
• Powerful command set and user-produced characters  
• TTL and CMOS compatible and  
• Connector for standard 0.1-pitch pin headers. [6] 
 
 
 
 
2.5  Voltage Regulator LM317 & LM7805 
 
Figure 2.5: LM317 Electronic Component 
 
A voltage regulator is an electrical regulator designed to automatically maintain a 
constant voltage level. LM317 is type of Adjustable voltage regulator that also available 
in circuit configurations that allow the user to set the output voltage to a desired 
regulated value [10]. 
The regulated output voltage is given by:  
 
Vout = Vref ( 1 + R2/R1 ) + I  AdjR2  ……………………………. (1)  
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2.6  Mosfet  
 
 
 
Figure 2.6: Mosfet 
 
The metal–oxide–semiconductor field-effect transistor (MOSFET, MOS-FET, or 
MOS FET) is a device used to amplify or switch electronic signals. It is by far the most 
common field-effect transistor in both digital and analog circuits. The MOSFET is 
composed of a channel of n-type or p-type semiconductor material. [12] 
 
 
 
 
2.7  PIC USB programmer 
 
 
Figure2.7: PIC USB programmer device. 
 
PIC USB programmer is device that uses to burn the Hex.file format into PIC 
controller. It’s easy to use by connect one side of the cable to the programmer and one 
side to the USB port of the computer. Conducting by the software, the burner will 
execute connect direct into the PIC microcontroller. [13] 
 
